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If we have a sequence in which the (common)  difference/ratio 
switches/alternates/oscillates between two values, d,/r; and d,/rp (i.e. the difference/ratio 
for n is d,/r, , for n+1 is d>/r., and then back to d,/r, for n+2), how do we calculate the 
value of the nth term? Benvenuta Jovita asked. 


I have developed formulas to calculate them. 

FOR ARITHMETIC PROBLEMS 

a — First term 

d = d,/d>, d| — first difference, d,) — second difference 


d,— sum of first and second differences = d; + do 


(n—1) 


nthterm = at (2) x dt), if n is odd. 


nth term = a + ( x it) + d1_ifn is even. 


Example to demonstrate the above formulas 
If a= 17 and d = 10/5, find the 10th and 13th terms 
Solution 


d; = 10, d,. =5,d,=104+5=15 


10-2 


10th term = 17 + (= x 15) +10 =587 


13-1 


13th term = 17 + (=x 15) = 107 


TERMS 


a 2nd | 3rd | 4th | Sth | 6th | 7th | 8th | 9th | 1Oth | 11th | 12th | 13th | 14th | 15th | 16th | 17th | 18th 


17 | 27 | 32 | 42 | 47 | 57 | 62 | 72 | 77 | 87 =| 92 | 102 | 107 | 117 | 122 | 132 | 137 | 147 
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FOR GEOMETRIC PROBLEMS 
a — First term 
r=1,/t, r, — first ratio, r. > second ratio 


Tt») — product of first and second ratios = r, X rp 


n-1 


nthterm = a xX rp 2 ,if nis odd. 


n-2 


nthterm =a xX rp2 X 1r1,if nis even. 


Example to demonstrate the above formulas 
If a= 2 andr = 1/7, find the 15th and 16th terms 
Solution 


n=lm=7,,=1x7=7 
15-1 
2 


15th term=2 X 7 2 = 1647086 


16-2 


16thterm=2 X 72 X 1 = 1647086 


I have attempted to lay out the thought process that led to these formulas but it seems I 
can’t do it in a way that will make sense to another person. Still I feel it will be obvious 
enough. 


Reference(s) 


None; All the formulas above are, to the best of my knowledge, products of my mind. 


